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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR FOR NEGATIVE ELECTRIFICATION AND 
ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce an electrophotographic 
photoreceptor having high sensitivity, high resolution and 
low residual potential, generating no interference fringe 
pattern and fit for a laser beam printer capable of 
outputting a print having high image quality as an 
electrophotographic photoreceptor having high reliability 
and a long service life with high productivity at a low 
cost. 

CONSTITUTION: This electrophotographic 
photoreceptor has a layer 3 for blocking the injection of 
electric charges and a photoconductive layer 4 on the 
substrate 1. The layer 3 is based on amorphous the 
silicon contg. nitrogen as a group V element and the 
layer 4 is based on amorphous silicon contg. at least one 
kind of element selected among hydrogen, halogen and 
groups III and V elements. A coating film 2 of aluminum 
oxide hydrate has been formed on the aluminum surface 
of the substrate 1 by at least one kind of treatment 
selected among heating in pure water, boiling in boiling 
pure water and treatment with superheat.ed steam. The surface roughness Rmax of the coating 
film 2 is preferably in the range of 0.01 ~5 fil m. 
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* NOTICES * 

i JPO and I NP IT are not responsible for any 

damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An electric charge pouring blocking layer which makes a subject a nitrogen-ized 
amorphous silicon which contained nitrogen as the Vth group element on a base material, 
the [ hydrogen, halogen, and ] — a photoconductive layer which makes a subject an amorphous 
silicon of an element chosen from an III group element and the Vth group element which 
contained a kind at least. 

Are the electro photography photo conductor for negative electrification provided with the 
above, and the surface of a base material consists of aluminum, And a hydrated oxide film of 
aluminum by any at least one processing of heat-treatment in pure water, boiling processing in 
boiling pure water, and the heated steam processing is formed in a support surface. 

[Claim 2]The electro photography photo conductor for negative electrification according to claim 
1 characterized by comprising the following. 

a photoconductive layer — the [ hydrogen, halogen, and ] — a layer which makes a subject an 
amorphous silicon of an element chosen from an III group element, the Vth group element, 
carbon, nitrogen, and oxygen which contained a kind at least. 

the [ hydrogen, halogen, and ] — a layer which makes a subject amorphous silicon germanium of 
an element chosen from an III group element and the Vth group element which contained a kind 
at least. 

[Claim 3]The electro photography photo conductor for negative electrification according to claim 
1 or 2 which provided an antireflection layer in the surface side from a photoconductive layer. 
[Claim 4]an uppermost layer — the [ hydrogen, halogen, and ] — a layer which makes a subject 
an amorphous silicon of an element chosen from an III group element, carbon, nitrogen, and 
oxygen which contained a kind at least, the [ or / hydrogen, halogen, and ] — the electro 
photography photo conductor for negative electrification according to any one of claims 1 to 3 
which provided a surface layer which consists of a layer which makes a subject amorphous 
carbon of an element chosen from an III group element which contained a kind at least. 
[Claim 5]The electro photography photo conductor for negative electrification according to any 
one of claims 1 to 4 which has the surface roughness of a base material with which a hydrated 
oxide film of aluminum was formed in the range of 0.01-5 micrometers by Rmax. 
[Claim 6]A manufacturing method of the electro photography photo conductor for negative 
electrification according to any one of claims 1 to 5 characterized by carrying out surface 
roughening of the aluminum surface of a base material by any at least one processing of heat- 
treatment in pure water, boiling processing in boiling pure water, and the heated steam 
processing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an electro photography photo conductor for 
negative electrification especially an electro photography photo conductor for negative 
electrification suitable for a semiconductor laser beam printer and a manufacturing method for 
the same. 
[0002] 

[Description of the Prior Art]In recent years, the laser beam printer which adopted the 
electrophotographying system has spread quickly as terminals for an output, such as a personal 
computer and a word processor. The organic photoreceptor in which the photo conductor with 
which a laser beam printer is equipped has infrared sensitivity is used. However, there was a 
problem that it was insufficient of endurance and print durability although the organic 
photoreceptor is excellent in infrared sensitivity and an electrifying characteristic. On the other 
hand, an amorphous silicon photo conductor is developed as a long lasting photo conductor, and 
although put in practical use, An amorphous silicon photo conductor has small optical absorption 
in the long wavelength field in the semiconductor laser generally used, as a result, the sensitivity 
of an amorphous silicon photo conductor falls more rapidly [ in a long wavelength field ] than 750 
nm, and the light of a semiconductor laser is not altogether absorbed by the photoconductive 
layer. As a result, the shade pattern of the shape of grain on the picture by interference with 
surface reflected light appears, and image quality is spoiled. Although providing an antireflection 
layer which is indicated by JP,54-86341,A as this measure was proposed, it was difficult to 
eliminate a shade pattern thoroughly. Giving periodic unevenness to a support surface, or giving 
(JP,60-168156,A) and random and minute unevenness (JP,62-69272,A, JP,63-20912,A), 
decreasing the regular reflection light of the laser beam on a base material, and decreasing 
interference is proposed. Furthermore, the method (JP,59-36256,A) of performing anodizing on 
aluminum support is proposed as an option. According to these methods, there was a problem 
that sandblasting equipment, anodizing equipment, etc. new equipment of down stream 
processing accompanying it, etc., and a process were needed, and cost increased, and 
productivity fell for unevennessHzing of a support surface. 

[0003]In the electro photography photo conductor composition for negative electrification, the 
electric charge pouring blocking layer needs to be a layer which makes a subject the amorphous 
silicon which contained the Vth group element as an element which governs conductivity. 
However, by the electric charge pouring blocking layer containing nitrogen, it was found out also, 
in the Vth group element that the thing of other Vth group element shows a different action. 
Namely, in the photo conductor using the electric charge pouring blocking layer containing 
nitrogen, In the method of giving periodic or random unevenness to the above-mentioned 
support surface, or the method of performing anodizing. The adhesive property of a base 
material, the anodizing surface, and an electric charge pouring blocking layer was bad, and tended 
to induce the film deposition instability of an electric charge pouring blocking layer, and 
exfoliation, and there was a fault that functional expression where the electric charge pouring 
blocking layer was stabilized could not be performed. It was easy to produce local exfoliation and 
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punctiform exfoliation, and the problem of generating a defect called the sunspot and flake on a 
local fall and picture of electrification potential was produced. It was, also when it was used over 
the long period of time, and exfoliation of a photosensitive layer occurred. These are considered 
to be the problems only about the electric charge pouring blocking layer containing nitrogen. 
[0004] 

[Problem(s) to be Solved by the InventionfThen, the purpose of this invention cancels the fault 
in the above conventional amorphous silicon electro photography photo conductors, and there is 
in providing the method of manufacturing the reliable long lasting electro photography photo 
conductor for negative electrification, and this electro photography photo conductor by high 
productivity and low cost by high sensitivity. Other purposes of this invention are high- 
resolution, do not have generating of an interference figure, and there are in providing an electro 
photography photo conductor for negative electrification suitable for the laser beam printer 
which can output a high-definition print, and a manufacturing method for the same. 
[0005] 

[Means for Solving the Problem]this invention person processes ARUNIUMU by any at least one 
of heat-treatment in pure water, boiling processing in boiling pure water, and the heated steam 
processings, as a result of repeating research wholeheartedly that an above-mentioned problem 
should be canceled, By forming a hydrated oxide film of ARUNIUMU in a support surface, and 
making an electric charge pouring blocking layer which consists of amorphous silicons contain 
nitrogen, It finds out that an electro photography photo conductor for negative electrification 
with rest potential it is high-resolution at high definition, and low and good endurance suitable for 
a laser beam printer without generating of an interference figure is obtained, and came to 
complete this invention. Namely, an electro photography photo conductor for negative 
electrification of this invention, An electric charge pouring blocking layer which makes a subject 
a nitrogen-ized amorphous silicon which contained nitrogen as the Vth group element on a base 
material, the [ hydrogen, halogen, and ] — it having a photoconductive layer which makes a 
subject an amorphous silicon of an element chosen from an III group element and the Vth group 
element which contained a kind at least, and, The surface of a base material consists of 
aluminum, and a hydrated oxide film of aluminum by any at least one processing of heat- 
treatment in pure water, boiling processing in boiling pure water, and the heated steam 
processing is formed in a support surface. A manufacturing method of an electro photography 
photo conductor for negative electrification of this invention carries out surface roughening of 
the aluminum surface of a base material by the above-mentioned processing. As for surface 
roughness of a hydrated oxide film of aluminum, it is preferred that it is in the range of 0.01-5 
micrometers by Rmax. 

[0006]As for an electro photography photo conductor for negative electrification of this 
invention, it is desirable to provide an antireflection layer in the surface side from a 
photoconductive layer, and also to provide a surface layer in an uppermost layer. An 
antireflection layer and the surface layer can provide any both one [ of them ] layers 
simultaneously. As for each class of an electro photography photo conductor for negative 
electrification, being formed from the following layers is preferred. That is, an electric charge 
pouring blocking layer consists of a layer which makes a subject an amorphous silicon which 
contained nitrogen as the Vth group element that governs conductivity, as described above, a 
photoconductive layer — the [ hydrogen, halogen, and ] — with a layer which makes a subject 
an amorphous silicon of an element chosen from an III group element, the Vth group element, 
carbon, nitrogen, and oxygen which contained a kind at least, the [ hydrogen, halogen, and ] — it 
consists of a layer which makes a subject amorphous silicon germanium of an element chosen 
from an III group element and the Vth group element which contained a kind at least, a surface 
layer — the [ hydrogen, halogen, and ]! — a layer which makes a subject an amorphous silicon of 
an element chosen from an III group element, carbon, nitrogen, and oxygen which contained a 
kind at least, the [ or / hydrogen, halogen, and ] — it could consist of a layer which makes a 
subject amorphous carbon of an element chosen from an HI group element which contained a 
kind at least, and either of these layers or both two or more layers layers may be laminated. 
[0007] Hereafter, this invention is explained in detail. Drawing 1 - drawing 3 show an example of 



http://www4.ipdl.inpit.go jp/cgi-b^^ 2009/04/20 



JP,07-134432,A [DETAILED DESCRIPTION] 



3/10^— V 



an electro photography photo conductor for negative electrification of this invention, and to 
drawing 1 . The hydrated oxide film 2 of aluminum is formed on the base material 1 surface, and a 
photo conductor which laminated the photoconductive layer 4 which makes a~Si with a subject 
the electric charge pouring blocking layer 3 which carries out an amorphous silicon (it is 
hereafter written as a-Si) with a subject on it is shown. The surface layer 5 is further formed on 
the photoconductive layer 4 at drawing 2 , and the surface layer 5 can be transposed to an 
antireflection layer. In drawing 3 , although a photo conductor which formed the surface layer 5 of 
two-layer structure (5a, 5b) which consists of either of the layers (it is hereafter written as an 
a-C layer) or both layers which make a subject a layer which makes a-Si a subject, and 
amorphous carbon is shown, the surface layer 5a can also be transposed to an antireflection 
layer. 

[0008]what consists of aluminum and its alloy (these are only hereafter represented with 
aluminum) as a base material in this invention — conductive substrates and insulating support 
bodies other than aluminum can be used further. As conductive materials other than aluminum, 
they are mentioned by metal, such as stainless steel, nickel, and chromium, and alloy of those, 
and as an insulating material, Polymers, such as polyester, polyethylene, polycarbonate, 
polystyrene, polyamide, and polyimide, glass, ceramics, etc. are mentioned. To use base materials 
other than aluminum, it is required to form in a field in contact with other layers an aluminum film 
which has not less than at least 2-micrometer thickness, and to be. This aluminum film can be 
formed by vacuum deposition, sputtering process, the ion plating method, etc. As an aluminum 
material for obtaining an aluminum hydrated oxide film of the good characteristic, Besides 
material of a pure aluminum system, an aluminum-Mg system, an aluminum-Mg-Si system, an 
aluminum-Mg-Mn system, It can be used choosing suitably from aluminum alloy materials, such 
as an aluminum-Mn system, an aluminum-Cu-Mg system, an aluminum-Cu-nickel system, an 
aluminum-Cu system, an aluminum-Si system, an aluminum-Cu-Zn system, an aluminum-Cu-Si 
system, an aluminunrv-Cu-Mg-Zn system, and an aluminum-Mg-Zn system. 

[0009]The hydrated oxide film of aluminum formed in an aluminum surface of a base material can 
play a role of an adhesion reinforcing layer with an electric charge pouring blocking layer formed 
a light-reflection-prevention layer and on it, and can form it as follows. First, mirror plane cutting 
finishing of the surface is carried out, and aluminum support processed into predetermined shape 
is continuously cleaned ultrasonically and cleaned ultrasonically in pure water in pure water 
containing an organic solvent or a detergent. When especially aluminum support is cylindrical 
shape, cylindrical inner and outside surface are defecated. A good hydrated oxide film which fills 
the desired characteristic as this washing processing is insufficient cannot be formed. Then, a 
hydrated oxide film of aluminum is formed in a support surface by any at least one processing of 
heat-treatment in pure water, boiling processing in boiling pure water, and the heated steam 
processing. In containers, such as a product made from stainless steel, or a product made from 
hard glass, these processings put pure water until they become a predetermined oil level, they 
heat pure water by a heating method of an electric heater, an immersion heater, a gas burner, 
etc., or are made to steam-ize further. Subsequently, aluminum support is immersed into this 
heated pure water, and is heated boiled, or it exposes into heated steam, and a hydrated oxide 
film of aluminum is made to form in a support surface by it. Thus, unlike anodizing known 
conventionally, large low cost-ization of an electro photography photo conductor is attained by 
forming a hydrated oxide film of aluminum by simple methods, such as boiling processing and 
heated steam processing. 

[0010]When it is immersed into heated pure water and forms a hydrated oxide film, among 30- 
100 **, that it is 100 ** (boiling water) may set it as a proper temperature from an ease of 
solution temperature control on the characteristic of a coat, although treatment temperature is 
desirable. Such processing time may be 20 seconds - 60 minutes preferably, and like [ in heated 
steam processing ], a short time may usually be sufficient as it for 0.1 second - 180 minutes, so 
that treatment temperature is high. Although it is possible to use aqua destillata or ion exchange 
water as pure water used in these processings, it is indispensable that a part especially for 
chlorine, etc. are fully removed because of corrosion and pinhole occurrence prevention of a 
hydrated oxide film. In Rmax, as for surface roughness of a hydrated oxide film of aluminum 
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formed on a base material 1 , it is preferred that it is in the range of 0.01-5 micrometers, and it is 
0.03-3 micrometers more suitably. When surface roughness becomes smooth from 0.01 
micrometer, it is in a tendency an interference figure becomes easy to generate, and when it 
becomes coarser than 5 micrometers, there is a possibility of producing generating of an image 
defect and a fall of resolution. 

[001 1]this invention made possible stable film deposition of the first electric charge pouring 
blocking layer to make following nitrogen-ized a-Si a subject by forming a hydrated oxide film of 
aluminum on a base material — it comes out. The following thing can be considered as the 

reason. For example, a coefficient of linear expansion of aluminum as a base material is 2.0x10 " 

5 /deg about, a coefficient of linear expansion of another side nitrogen-ized a-Si is 2.5x10 "Vdeg 
about, and a difference in a coefficient of linear expansion of a figure single [ about ] is among 
both. For this reason, in a cooling process after electro photography photo conductor total- 
layers production, a big difference arises in both shrinkage amount, generating of excessive 
internal 1 stress is caused, local exfoliation and partial avulsion of an electric charge pouring 
blocking layer are produced, and stable film deposition of an electric charge pouring blocking 
layer is not made on a base material. On the other hand, if a hydrated oxide film of aluminum is 
formed on aluminum support like this invention, Since aluminum (aluminum) of a base material 
carries out the chemical change of the hydrated oxide film in part and it becomes a kind of a 
hydrated oxide film (aluminum 2 0 3 ), i.e., alumina, exfoliation by these both interface cannot take 

place fundamentally. A coefficient of linear expansion of alumina serves as about 6 - 7x10 " 

/deg, and becomes close to a coefficient of linear expansion of an electric charge pouring 
blocking layer which makes a subject nitrogen-ized a-Si formed in the next. Therefore, 
generating of heat stress at the time of cooling can decrease and control. It is thought that 
stable film deposition of an electric charge pouring blocking layer which will not make nitrogen- 
ized a~Si a subject without forming a hydrated oxide film of aluminum, on a base material for the 
above reason becomes possible. 

[001 2]A hydrated oxide film of aluminum is formed on a base material, and an electro 
photography photo conductor for negative electrification of this invention has an electric charge . 
pouring blocking layer and a photoconductive layer on it. It is desirable to provide an 
antireflection layer and/or a surface layer on a photoconductive layer by request. An electric 
charge pouring blocking layer for negative electrification is provided in order to prevent pouring 
of an electron hole from a substrate at the time of electrification. This electric charge pouring 
blocking layer is constituted considering nitrogen-ized a-Si which contained nitrogen as the Vth 
group element of the periodic table that governs conductivity as a subject. Since an electric 
charge pouring blocking layer which makes nitrogen-ized a-Si a subject is excellent in electric 
charge pouring inhibition nature, the attenuating light characteristic, and manufacturability, 
especially in this invention, it chooses nitrogen from the Vth group elements as an alloying 
element By forming on a hydrated oxide film of aluminum as mentioned above, stable film 
deposition without local exfoliation or minute exfoliation of this electric charge pouring blocking 
layer becomes possible, and functional expression as an electric charge pouring blocking layer of 
it becomes possible over a long period of time. In the above-mentioned electric charge pouring 
blocking layer, when 0.01 to 0.7 or less nitrogen is included by an atomic ratio to a silicon atom, 
high electric charge pouring inhibition nature and low rest potential are compatible, and it comes 
to have the characteristic further outstanding as an electric charge pouring blocking layer. In the 
electric charge pouring inhibition nature of an electron hole at the time of negative electrification 
falling when the above-mentioned atomic ratio is lower than 0.01 , and exceeding 0.7, rest 
potential of a photo conductor increases, thickness of an electric charge pouring blocking layer - 
- the range of 0.1-10 micrometers — it is the range of 0.1-5 micrometers preferably. 
[001 3]a photoconductive layer provided on an electric charge pouring blocking layer — the 
[ hydrogen, halogen, and periodic table ] — it consists of a layer which makes a subject a-Si of 
an III group element and the Vth group element which contained a kind at least, this 
photoconductive layer is formed considering a-Si of hydrogen and halogen which contained a 
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kind at least as a subject — this — as an impurity element — the [, such as boron, ] — it is 
preferred to make an III group element or the Vth group element, such as Lynn, contain, and to 
improve electric charge holdout. An effect is for especially halogen to reduce a dark decay. The 
range of 3-40 atom % is suitable for content of hydrogen and/or halogen, the — content of an HI 
group element or the Vth group element is determined by required spectral sensitivity, and the 
range of 0.01-1000 ppm is usually suitable for it. To a photoconductive layer, it is the purpose of 
improvement in electrostatic property, reduction of a dark decay, and Hitoshi Kougami of 
sensitivity, and also a thing of carbon, nitrogen, and oxygen made to contain a kind at least is 
possible. A kind that there are little germanium and tin may be made to contain. A 
photoconductive layer may comprise a bilayer of a charge generating layer and a charge 
transport layer. Thickness of a photoconductive layer has the preferred range of 1-100 
micrometers. 

[001 4]a photoconductive layer — the [ hydrogen, halogen, and ] — with a layer which makes a 
subject a~Si of an III group element, the Vth group element, carbon, nitrogen, and oxygen which 
contained a kind at least, the [ hydrogen, halogen, and ] — it may be a laminated structure which 
consists of a layer (henceforth a-SiGe layer) which makes a subject amorphous silicon 
germanium of an III group element and the Vth group element which contained a kind at least. A 
layer which makes a~Si a subject has high photosensitivity in a light region, and a-SiGe layer has 
high photosensitivity in a 750-800-nm long wavelength region especially. Therefore, it becomes 
possible by combining both to consider it as a photoconductive layer which has high 
photosensitivity over a long wavelength region from visible light to 800 nm. Although both 
laminated structure is usually the order of a~Si layer and a-SiGe layer, even if it laminates a~Si 
layer and a-SiGe layer in reverse order, it may be the shape of sandwiches into which a-SiGe 
layer was inserted by a~Si layer. 

[0015]What has a~Si layer [ be / the same as that of said a-Si layer of layer structure / it ] 
concerning combination with a-SiGe layer is used. On the other hand, as for a-SiGe layer, it is 
preferred that germanium to silicon is in the range of 0.01-1 by an atomic ratio. This a-SiGe 
layer may be made to carry out 1-50 atom % grade content of the halogen for an improvement of 
a photoconductivity, in order to reduce a dark decay, rest potential, and optical fatigue — the [, 
such as boron, ] — it is preferred to make an III group element or the Vth group element, such 
as Lynn, contain. In that case, although content of silicon and boron to germanium is determined 
by the amount of germanium to silicon, for example, the range of 0.01-1000 ppm — the range of 
0.1-100 ppm is preferably suitable — content of Lynn — the range of 0.01-100 ppm — the 
range of 0.01-10 ppm is preferably suitable. Even if there are little carbon, nitrogen, and oxygen, 
a kind may be made to contain for the same purpose as the above-mentioned. The range of 0.1- 
50 micrometers is suitable for thickness of a-SiGe layer, and it is 0.5-20 micrometers preferably. 

[0016]In this invention, it is more desirable than a photoconductive layer to provide an 
antireflection layer which turns a-Si on a surface side with a subject. An antireflection layer may 
have a duty of an electric charge pouring blocking layer, and may serve as a duty as a surface 
protection layer. The antireflection layer should just adjust thickness and a refractive index so 
that the minimal value of a reflection spectrum may be doubled with wavelength of a light source 
to be used. What is necessary is for what is necessary to be to just be referred to as lambda 
(2m+1) / 4n (lambda: here, wavelength of a light source, m:0, 1, 2 ...), and just to make a 

refractive index approximate to a square root (n^ 2 ) of refractive-index n 1 of a photoconductive 

layer, when thickness sets a refractive index to n. This refractive index can be changed from 
about 4 to 2 by content of carbon, nitrogen, and oxygen to silicon. The range of 0.01-5 
micrometers is suitable for thickness of an antireflection layer, and it is 0.1-2 micrometers 
preferably. When thickness is thinner than 0.01 micrometer, the minimal value of a reflection 
spectrum cannot fully be obtained, but on the other hand, in being thicker than 5 micrometers, 
peak width of a reflection spectrum becomes narrow and manufacture of a photo conductor 
becomes difficult from points, such as thickness distribution. 

[0017]In this invention, it is desirable to provide a surface layer in an uppermost layer of a photo 
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conductor, this surface layer — the [ hydrogen, halogen, and ] — or it consists of a layer which 
makes a subject a-Si of an III group element, carbon, nitrogen, and oxygen which contained a 
kind at least — the [ or / hydrogen, halogen, and ] — it comprises an a-C layer of an III group 
element which contained a kind at least. Addition of halogen, such as fluoride, has the operation 
which prevents an affix of koro TORONHE. the — there is an operation which addition of an III 
group element raises electric charge maintenance ability, and reduces rest potential. In order to 
raise light transmittance and electric charge maintenance ability, carbon, nitrogen, and oxygen 
can be added. A surface layer may be a laminated structure which consists of two or more 
layers of a layer which makes a-Si a subject again, and/or an a-C layer. Drawing 3 shows the 
example and the surface layer 5 consists of two-layer structure of the first surface layer 5a and 
the second surface layer 5b. In the case of an a-C layer containing hydrogen and/or halogen, a 
surface layer, A lot of hydrogen or halogen contained in a layer, Since a chain -CH 2 -combination, 

-C(halogen) ^combination, or a branched state ~CH 3 combination will be made to increase into 

a layer and hardness of a layer will be spoiled as a result, hydrogen in a layer and/or content of 
halogen need to be below 50 atom %. The range of 0.01-10 micrometers is suitable for thickness 
of a surface layer, and a range of it is 0.1-5 micrometers preferably. As for a surface layer, it is 
preferred that an angle of contact by waterdrop of pure water is not less than 60 degrees, and it 
is preferred that it is especially not less than 80 degrees. It is preferred that surface hardness is 

more than 500kg[/mm ] 2 in Vickers hardness, and it is more preferred that it is more than 

1000kg[/mm ]l 2 . 

[001 8] Next, how to form said each class provided on a base material is explained. Although each 
each class formed on a base material can be formed by glow discharge part solution by plasma 
CVD method, sputtering process, the ion plating method, vacuum deposition method, or other 
means, especially its glow discharge part solution is preferredL In the case of an electric charge 
pouring blocking layer, a photoconductive layer, and an antireflection layer provided if needed, as 
material gas, in that case, The main material gas containing a silicon atom is used, and when it is 
a surface layer, the main material gas including the main material gas containing a silicon atom, 
hydrocarbon, or its halogenation object is used. What is necessary is to introduce a gaseous raw 
material in a decompression container, and just to make glow discharge occur by a glow 
discharge part solution, when forming a layer which makes a-Si a subject, or an a~C layer. As 
material gas, mixed gas of material gas which contains an alloying element the above-mentioned 
main material gas and if needed is used. Inactive gas, such as hydrogen gas or helium, argon, and 
neon, is further mixable as carrier gas to this mixed gas. Glow discharge decomposition may 
adopt any of a direct current and exchange discharge. Film formation conditions are frequency of 
5 GHz or less (when forming an a-C layer, it is 5-20 MHz suitably 0.1-2.45 GHz), reactor internal 

pressure 10 ~ 5 - 10Torr (0.001-1333 Pa). When forming [a-C layer, it is 0.1 -5Torr(1 3.3-667 Pa)]. 
It is 30-300 ** (when forming an a-C layer, it is 30-400 **) in the discharge electricity 10- 
3000W and base material temperature, and thickness of each class can be suitably set up by 
adjustment of a charging time value. 

[001 9] When forming a layer which makes a-Si or this a subject, Silang especially Silang (SiH 4 ), 

and/or a disilane (Si 2 H 6 ) are used as main material gas containing silicon, as the main material 

gas which contains silicon in this invention, and the material gas mixed — the [ hydrogen, 
halogen, carbon, nitrogen (a kind of the Vth group element), oxygen, and ] — gas containing 
alloying elements, such as an III group element and the Vth group element, is used. As material 
gas containing hydrogen, although hydrogen gas is usually used, if hydrogen is contained in the 
main material gas and/or mixed gas, it is not necessary to add in particular by a case. As 
material gas containing halogen, SiF 4 , SiCI 4 , SiHF 3 , SiHCI 3 , SiH 2 F 2 , SiH 2 CI 2 , etc. can be used. As 

material gas for making carbon, nitrogen, and oxygen contain, Hydrocarbon like [ in material gas 
containing carbon ] methane, ethane, propane, and acetylene, In material gas which can use 
halogenated hydrocarbon like CF 4 and C 2 F 6 and contains nitrogen. Gas of hydrogenation nitrogen 

compounds, such as N 2 simple substance gas, NH 3 , N 2 H 4 , HN 3 , can be used, and 0 2 , N 2 O f CO, 
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C0 2 , etc. can be used in material gas which contains oxygen further, the — as material gas 

containing an HI group element, gas containing B, aluminum, Ga, In, etc. can be used, and 
diborane (B 2 Hg) is mentioned typically. As material gas containing the Vth group element, gas 

containing P, As, Sb, etc. other than gas containing the above-mentioned nitrogen can be used. 
Typically, phosphine (PH 3 ) or ammonia (NH 3 ) is mentioned. In order to form said a-SiGe layer, 

germanium halide content gas, such as germane, such as 4 germanium hydrides (GeH 4 ), or 

germanium tetrafluoride (GeF 4 ), can be used. 

[0020]The following is used as a main raw material which forms an a-C layer. As a raw material 
of carbon which serves as a subject, namely, methane, ethane, propane, Paraffin hydrocarbon 
shown by H 2n of genera | formula C +2' suc ' 1 as butane and pentane, Olefin hydrocarbon shown by 

general formula C n H 2n , such as ethylene, propylene, butylene, and a pentene, Straight chain 

shape or branched state aliphatic hydrocarbon of the hydrocarbon of acetylene series shown by 
general formula C n H 2n _ 2 , such as acetylene, allylene, and a butyne, Cyclopropane, a cyclobutane, 

cyclopentane, cyclohexane, Aromatic hydrocarbon, such as alicyclic hydrocarbon, such as 
cycloheptane, cyclobutene, cyclopentene, and a cyclohexene, benzene, toluene, xylene, 
naphthalene, and anthracene, or these substitution products are mentioned. In making an a-C 
layer contain halogen, For example, halogenated hydrocarbon, such as a carbon tetrachloride, 
chloroform, carbon tetrafluoride, trifluoromethane, chlorotrifluoromethane, 

dichlorodifluoromethane, bromotrifluoromethane, perfluoro ethane, and perfluoro propane, can be 
used, even if these carbon raw materials are gases at ordinary temperature — a solid state — or 
it may be liquefied, and it is evaporated and used, a solid state or when liquefied, the [ nitrogen 
mentioned above as the main material gas which includes hydrocarbon or its halogenation object 
if needed, and material gas mixed, oxygen, and ] — gas containing an III group element, the Vth 
group element, etc. is mentioned. 
[0021] 

[ExamplejHereafter, although an example explains this invention concretely, this invention is not 
limited to these examples. 

After cleaning ultrasonically the cylindrical high grade (4N) aluminum-Mg-alloy base material 
(only henceforth aluminum base material) which carried out mirror plane cutting finishing of the 
example 1 surface for 10 minutes at a room temperature using acetone, it cleaned ultrasonically 
for 10 minutes in pure water under the room temperature. Then, boiling processing was 
performed for 10 minutes in boiling pure water, and the hydrated oxide film of aluminum was 
formed in the support surface. Surface roughness Rmax of the formed coat was 0.3 micrometer. 
Next, the electric charge pouring blocking layer of about 3.5 micrometers of thickness was 
formed using the capacitive coupled plasma CVD system on the cylindrical aluminum base 
material in which the hydrated oxide film was formed on the surface, by understanding the mixed 
gas of Silang, hydrogen, and ammonia by glow discharge. The film formation condition in that 
case was as follows. 

100% silane gas flow: — 120-cm 3 / mini 00% hydrogen gas flow: — 180-cm 3 / mini 00% ammonia 
gas flow: — 60-cm 3 / min reactor internal pressure: — 133.3 Pa O.OTorr) 

discharge electricity: — 250W discharge frequency: — 13.56-MHz base material temperature: — 
250 ** of the discharge frequency and base material temperature on a film formation condition 
of each class of still the following were fixed to the above-mentioned value. 
[0022]The photoconductive layer of 25 micrometers of thickness was formed on the electric 
charge pouring blocking layer by fully exhausting after formation of an electric charge pouring 
blocking layer, and the inside of a reactor, introducing the mixed gas of Silang, hydrogen, and 
diborane, and understanding by glow discharge. The film formation condition in that case was as 
follows. 

100% silane gas flow: — 240-cm 3 / mini 00% hydrogen gas flow: — 180-cm 3 / minlOppm 
hydrogen dilution diborane gas flow: — 10-cm 3 / min reactor internal pressure: — 133.3 Pa 
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(LOTorr) 

Discharge electricity: The surface layer which consists of amorphous carbonization silicon of 0.7 
micrometer of thickness was formed on the photoconductive layer by the following film formation 
condition after that [ 300W ]. 

100% silane gas flow: — 80-cm 3 / mini 00% methane flow: — 1 10-cm 3 / min200ppm hydrogen 

dilution diborane gas flow: — 160-cm 3 / min reactor internal pressure: — 133.3 Pa (LOTorr) 
Discharge electricity: 1 20W [0023]The semiconductor laser beam printer (XP-9, Fuji Xerox make) 
was equipped with the electro photography photo conductor for negative electrification 
manufactured as mentioned above, and image evaluation was performed. The braid made of 
polyurethane resin was used for the cleaning device at that time. The two component developer 
was used as a developer and magnetic brush development was performed. The acquired picture 
is clear and the interference figure was not seen. Fogging was not accepted and did not have an 
image defect of a sunspot, a flake, etc., either. 

[0024]The a-Si photo conductor was manufactured like Example 1 except not having formed the 
hydrated oxide film of aluminum on the comparative example 1 base material. When the picture 
examination same about the manufactured electro photography photo conductor as Example 1 
was done, the acquired picture is clear and fogging was not accepted. However, some 
interference figure and the punctiform image defect by exfoliation of an electric charge pouring 
blocking layer were seen. 

[0025]The hydrated oxide film of aluminum was formed like example 2 Example 1. Next, the 
electric charge pouring blocking layer of about 1 micrometer of thickness was formed on the 
cylindrical aluminum base material using the capacitive coupled plasma CVD system by 
understanding the mixed gas of Silang, hydrogen, and ammonia by glow discharge. The film 
formation condition in that case was as follows. 

100% silane gas flow: — 100-cm / mini 00% hydrogen gas flow: — 150-cm / mini 00% ammonia 

gas flow: — 100-cm 3 / min reactor internal pressure: — 133.3 Pa (LOTorr) 
Discharge electricity: The photoconductive layer was formed like Example 1 after formation of a 
230W electric charge pouring blocking layer except having introduced the mixed gas which mixed 
the concentration of diborane at a rate of 0.1 ppm to Silang. Then, the surface layer which 
consists of amorphous carbonization silicon of 0.6 micrometer of thickness was formed on the 
photoconductive layer by the following film formation condition. 

100% silane gas flow: — 70-cm 3 / mini 00% ethylene flow: — 70-cm 3 / min200ppm hydrogen 

dilution diborane gas flow: — 140-cm 3 / min reactor internal pressure: — 133.3 Pa (LOTorr) 
Discharge electricity: The same picture examination as Example 1 was done to the electro 
photography photo conductor for negative electrification which is more than 100W, and was 
made and manufactured. The acquired picture is clear and the interference figure was not seen. 
Fogging was not accepted and did not have an image defect of a sunspot, a flake, etc., either. 
[0026]The a-Si photo conductor was manufactured like Example 2 except not having formed the 
hydrated oxide film of aluminum on the comparative example 2 base material. When the picture 
examination same about the manufactured electro photography photo conductor as Example 1 
was done, the acquired picture is clear and fogging was not accepted. However, some 
interference figure and the punctiform image defect by exfoliation of an electric charge pouring 
blocking layer were seen. 

[0027]After cleaning ultrasonically for 20 minutes at a room temperature using the pure water 
which contains a detergent using the same aluminum base material as example 3 Example t, it 
cleaned ultrasonically for 10 minutes in pure water under the room temperature. Then, heated 
steam processing was performed for 25 minutes, and the hydrated oxide film of aluminum was 
formed. Surface roughness Rmax of the formed coat was 0.1 micrometer. Subsequently, the 
electric charge pouring blocking layer and the photoconductive layer (the first) were formed like 
Example 2. On the photoconductive layer of the above first, thickness formed the second 
photoconductive layer which the content of germanium becomes from amorphous silicon 
germanium of 20 atom % at 2 micrometers. The film formation condition in that case was as 
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follows. 

100% silane gas flow: — 180-cm 3 / mini 00% hydrogen gas flow: — 180-cm 3 / min50% germane 

gas mass flow: — 90-cm 3 / min reactor internal pressure: — 133.3 Pa O.OTorr) 
Discharge electricity: The surface layer was formed on the second photoconductive layer like 
Example 2 after that [ 220W ]. The same picture examination as Example 1 was done to the 
electro photography photo conductor for negative electrification manufactured as mentioned 
above. The acquired picture is clear and the interference figure was not seen. Fogging was not 
accepted and did not have an image defect of a sunspot, a flake, etc. r either. 
[0028]The a-Si photo conductor was manufactured like Example 3 except not having formed the 
hydrated oxide film of aluminum on the comparative example 3 base material. When the picture 
examination same about the manufactured electro photography photo conductor as Example 1 
was done, the acquired picture is clear and fogging was not accepted. However, some 
interference figure and the punctiform image defect by exfoliation of an electric charge pouring 
blocking layer were seen. 

[0029]After cleaning ultrasonically for 20 minutes at a room temperature using the pure water 
which contains a detergent using the same aluminum base material as example 4 Example 1, it 
cleaned ultrasonically for 10 minutes in pure water under the room temperature. Then, heat- 
treatment was performed for 35 minutes in 80 ** pure water, and the hydrated oxide film of 
aluminum was formed. Surface roughness Rmax of the formed coat was 0.2 micrometer. 
Subsequently, the electric charge pouring blocking layer, the photoconductive layer, and the 
surface layer were formed like Example 2. The same picture examination as Example 1 was done 
to the electro photography photo conductor for negative electrification manufactured as 
mentioned above. The acquired picture is clear and the interference figure was not seen. Fogging 
was not accepted and did not have an image defect of a sunspot, a flake, etc., either. 
[0030]The a-Si photo conductor was manufactured like Example 4 except not having formed the 
hydrated oxide film of aluminum on the comparative example 4 base material. When the picture 
examination same about the manufactured electro photography photo conductor as Example 1 
was done, the acquired picture is clear and fogging was not accepted. However, some 
interference figure and the punctiform image defect by exfoliation of an electric charge pouring 
blocking layer were seen. 
[0031] 

[Effect of the Invention]The electric charge pouring blocking layer to which the electro 
photography photo conductor for negative electrification of this invention makes nitrogen-ized 
a-Si a subject on a base material, the [ hydrogen, halogen, and ] — the photoconductive layer 
which makes a subject a-Si of an III group element and the Vth group element which contained a 
kind at least, [ have and ] And the hydrated oxide film of aluminum by any at least one 
processing of heat-treatment in pure water, boiling processing in boiling pure water, and the 
heated steam processing is formed in the aluminum surface of a base material. As a result, as a 
negative electrification photo conductor for laser beam printers, it is high-resolution at high 
sensitivity, and a high-definition print without generating of an interference figure can be 
outputted. By forming the hydrated oxide film of aluminum in the support surface especially, an 
adhesive property with an electric charge pouring blocking layer becomes good, functional 
expression where the electric charge pouring blocking layer was stabilized can be performed, and 
the electro photography photo conductor for negative electrification excellent in an electrical 
property and the image quality characteristic can be obtained. And since the electric charge 
pouring blocking layer is constituted considering nitrogen-ized a-Si which contained nitrogen as 
the Vth group element that governs ****** required for negative electrification photo conductor 
composition as a subject, it is compatible in high electric charge pouring inhibition nature and low 
rest potential. In order to form and carry out surface roughening of the hydrated oxide film of 
aluminum on a base material in this invention by processings un-electrochemical, easy, and easy, 
such as heat-treatment in pure water, boiling processing in boiling pure water, and heated steam 
processing, The large-scale equipment of sandblasting equipment, anodizing equipment, etc. and 
such an anodization process in the former become unnecessary. 
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Therefore, it becomes possible to manufacture the reliable long lasting electro photography 
photo conductor for negative electrification at high productivity and cheap cost. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/traii_web_c^ 2009/04/20 



JP,07- 134432, A [DESCRIPTION OF DRAWINGS] 



1/1 <<— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing an example of the electro photography photo conductor 
for negative electrification of this invention. 

[Drawing 2] It is a sectional view showing other examples of the electro photography photo 
conductor for negative electrification of this invention. 

[Drawing 3] It is a sectional view showing another example of the electro photography photo 
conductor for negative electrification of this invention. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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©*»Bft*&R±lc»ri6T*2li:fcJ:D, Jia&^B^ 
B'hBB©&V^BRtfiWRifcr)* gfflttfc^T 

B»j^H±BfcLT©«BBS*«^Rfcfc*. ±EB 
BifcAHjhBfciJUT, fr-fBK^fcttUTB^ifcT 
0. 0 1-0. 7KT©SB*£tr«£, BMHttA 
a? RjfcttfcttV>aRBtti*«RifcbT, Sffi&Alfiit/li: 
UT-BBn&»ttSWT*J:3^ft-6. ±EB : fJt** 
0. 0 liOfiVMfr&fctt. ft»BBfc*Jt^iE?L©B 
BttABihlbWrFU SfcO. 7fcBAS«£l;:tt. 
BJEfle^aBBtt^BJp-r*. «*5aAHihB©RJ|[ 
»4, 0. 1-1 0Mm©ffiffi* #£L<t40. 1-5/t 

[0 0 13] BflaAHJkR±fcRtt*#BBR»4, * 

B, Aoy>, rmbbbiii ^*££tff&v&^g 

©'>fc< <h Lfca-S I *±#tf *B^ 

tfe-lSttl/fca-S i fc£«:£LT»jjte*u SI 
nfc*MB5cBfcLT. **S^©3JIII SOT«^fcf4 
ij >«<DBVit7cBCB*a*T« 
JlijWfSLK 4*fcAny>»4*BS*fiTa'&*fl!) 

*B*«fctf/*fcJ4yNDy>o^*«tt 
3-4 OR^XOBHiWiaT**. BUI Stc 
BS&l4BVR5cB©*fir«tt, ^ttiHKRBlcJ:? 
TftS^n, S#0. 0 1-1 OOOppmattHtfB 
XVBBlztt. ^Stt<OfSj±, BSSgofi 

TtAV*. %BBB«BBB±Bj:BBBaB 
t©-R^6«BanTViT'bJ:V>. 3t*SS©Ri? 
»4, l-10 0Mm©il3WfSUi. 
[0 0 14] 3t««gJ4> Sfc, *R. AD^>, BII 

i Ktc*. bvrtcb* mm. *L***zm*<o&tt< 
th-m^^vrza-s i*±#tr*at» *b. 

AD^x Bill R7cB*cttfBVR5cB©^<tfc 
50 -a^^bfc7^e;i'7rXxUn>yjw-OA^i 
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7 

itttZB (HT, a-S iGemt^S) £*Sft* 
«HfllifiT*oTfecfcK a-S 1 ££#<hT5gtt*I 
ffl3fc«fc*^Tg5^3fc««**LT*D, a-SiGe 
JBttWfc7 5 0-8 0 0 nm®fi»ft«fc;fe^TK^3K 

it>T, ^M**6 8 0 0 nm*T to*: -3 

*. S#a-S iita-SlGe 

JB©«T»«3jt, a-S iJBta-S i GeB£j£<Z)JI 
rmSVXh, **W4a-S 1 GeJH#a-S IJBfc 

[0 0 15] a-S i Geg£eoffi*£to#fcjto&>Sa 
-S 1MB, *®«jic7)S(fffia-S iS<hH8<Dfc<Z>at 
HUSn*. <ffl*> a-SiGellt 4r-f*fcJW« 
y^T-^A^lg^Jt^O. 0 l-lCDWHICfc^rt 
WtlK :Wa-Si GeHICtt, 3fcSjmtt©&# 
Ofcftfc, Aoy>6l~5 0JB^X8K^TS1tTt> 

0. 0 1-1 OOOppmOffiffl, #*KI40. 
1-1 0 0 p pmO«I#a^T$i^ U>Otfi 
14, 0. Ol-lOOppm0«R ff*L<S0. 0 

i-i oppm0«i«T*^ ass, tttt^n 

^TSttT'b.kK a-SiGeiOlflt 0. 1- 
5 0 jxm0|fiH#»3TaO, JfSlXttO. 5-20 

[0 0 16] *BWfc*^Ttt, %WM,kQg9HRillC 
a-S i t*fftT*K»»±l*Rtf*J:i*qi*U 

«/h«e^to«J:5K:» BtJ9<hBifr$£il&-tntf£ 

K $&mt, H*r»ftnfF*fc* A (2m+l) /4 
n (CC\Z. A : ftgOifcg, m : 0, 1, 2 • • •) 

(ni 1/2 ) fcJMStttittiK c;oHJf*tt, *u 

JPtt, 0. 0 1-5 um<0«ffiJ&<23T*D, ff£L< 
B0. l-2(imTM.IW#0. 0 1 (im«fcD«b» 

[0 0 17] *»Wfc*^Ttt. fl^0ft±ftllfcS 



(5) «fM¥7-l 3443 2 

oy>, ftlll «tc*> fi*^J:r«*o^a:< 

tfe-as^tfca-s i ti#t-rsji*6tt* 

££f4*ig, Any>*±tfJBlII »&c#o^a< 
fcfc-«**bfca-CJB#6liaSft* # yymm 

oAoy>©«ttttno hn^oftsttSHjt-rsfp 

©•C^^T, SffiB 5 #»-0«MJI 5 a £|gr (D&m 

*fcii/NDy>*^rt&a-cjBo«^fctt, JB+t 

^Sft**«0#X*fc«Any>tt, l^fcJSttO!)- 
CH 2 -C (Any» 3 -*B££*:l4#Ktt 

*> z ttzttzttib* H+©*«*±r;/*&ttADy> 
a? fc, affiB^R^tt, o. o i-i o umommifim^ 

$jFSL<[40. 1-5 ^m©l8HT&£o Sffl 
■tt, M*0*i(iK:J;*i»HA*t6 0 e &s±-c%zct 
Wff*b<, «rfc8 0 D HlWSiltMffSI/VJ. g 
fc, gliS^lf y*-XSffT5 0 0 k g/mra 2 K 
±"ea*£fcjW8F*K, 1 0 0 0 kg/mm 2 JK±T 

[0 0 18] Jfcfc, $fM±8tf &n*ttEftl&»A 

.14, ^mfc^9XvcVDfefcJ;«»yn-ij[«»* 

tr*R»«x*&i4«ft**fet< tt*©Any>«m 

<koT, a-Sl(mtSlttBa-Cltnt 

X * J; MI C ftlTcX ^^tf Igfi^X ©fi^Xf 
XSfflV>*. C©H^XHMJC***X**Vi|4'sU 

fcl/T«ft-r«CtjJ«T*«. ya-JfcS*H!W4, BSS 

14, 0. 1-2. 45GHz, ffgfCte 5 - 2 0 MH 
z) , KftSAEl 0- 5 -10Torr (0. 001- 
1 3 3 3 Pa) Ca-Cl€»rirr**^»4, 0. 1- 
5<? 5Torr (1 3. 3-6 6 7 P a) J , ft««*J 1 0 
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(6) 

9 

-3 0 0 0W, 3Ct$#U&3 0-3 0 0^ (a-C/g£ 

[0 0 19] a-s i*ft\tzn%£#t'rzm$:i&i& 

& »fcS^> (S iH< ) *«ktf/*fctt^2/7> 

cs i 2 H 6 ) tfimmztiz. #9m\z*Kx* ir<tm 

*, Si 1 1 Rtc*> »v«OT**oSaD7c*S^tt»x ifl 

<Tfe±K Any>ft^toH»*XtLTtt, S i F 
4 % S i C \a % SiHFs . SlHCls , SIH2 
F 2 , S i H 2 C 1> •tftfflTftCt^-Ctft. SI 

B, «**£t«»;&;*-CB, **X x*x 7da 
X 7*^l/>0*5fcRfc*** CF4 » C2 Fe co 

StMRHtfXTB, N2 N H 3 , N 

i3»«T*, *6fc»***tPHW»X-Ctt, O2 , N 2 

ex co. CO2 *£fflv>**rfc#-es*. mm Stc 

*S£tf«fl;tfXiLTB, B, AL Ga, In^ 

(Ba H 6 ) WMf&h*. £fc, *VUSc**^trH 
WtfxfcLTB, J:E0S*ft£tr#X0fflfc* P, A 
s, sb*g^tr/fx&ttfflt--Biri#«T*6. ASM 

fcB*X7-f> (PH 3 ) ££B7X£X7 (NHa ) 30 
tmibftZ. IMBa-S i G eB*»]fiT*&»fc 
B. H**fty*vr>>A (GeH< ) »(Z>y^V>S 
&ttB37yfcy;Vvr:»>A (G e F< ) #G)AOy>ffc 
A^StfX fc&fflt* £ t 
[0 0 2 0] a-C»S»jS-ra±JR»fcLTtt, *0 

Mft«hLTB, **X X*X 7DAX 7*X * 

flS**> Xf-^X ^PtfUX 7*l/X 

Wl/>, 7'JI/X y^XfOHRac. H2 D -2T^ 

an*7t^i^>*ftfc**©tt«ttafci4»tt«cDB 

KJWHfc**. i/^D^DAX S^jro^X v^D 
**, h^XX *vUX J-74MJX 7 

Stt&CB. 09AB> ©ififtKSv ^PDWA, 07 



1WF7-1 3 4432 

JO 

^X y^DD^7MD/^X r/MMJ^/WD 

**X A-7WDX?>, A-7WD^DA>* 
®ADy>fcft^S£Jfl»*C&OTS*. Zftt><D 

r»oTfe±<, B#ttS&B«ttT?***£fcB«fc 

i/rjfl»&n*. asic, *WKj6CT*fc***fcB 
jrxti/tB. NiEb^a*. me. mm ttutm* m 

[0 0 2 1] 

**wttiin&osoifliK:iB)esn6fe©-ctt& 

JUMl 

aH*«ffl«iffltt±tfb&niB«©Kifi« (4N> ai 

-Mg^M (BIT, *fcAI*»*fc^3) 
fiTtlfi*«Tl 0»IB3B*«ft#L&. 9l*«ViT, 

»BUfc«*^ri o»ra«»aia*jfibT, 

n&&R©aHaaRnax B0. 3jxmT&o£ 0 

1 0 0%v7>^XSSfi: 1 2 0cm 3 /rain 
1 0 0%#$#X«« : 1 8 0 cm 3 /m i n 
1 0 0%7XEX7#XflSfi: 6 0 cm 3 /rain 
S&SgtflJE : 133. 3Pa (1. OTorr) 
tmmi3: 2 SOW 
i*S^fiS: 1 3. 5 6MHz 

3m&mt: 2 5 01C 

3aWiaSB±f20ffl(d«Lfeo 
[0 0 2 2] S^aAlfllhBW^Aa, Rfo$m+tt 
\Z$&L, 3/9X *^*,t^> ? *^>Oii^Xg* 
ALT, yn-tt«5M)rr*J:tfci0» «^faASih 

1 0 0%S^XtfX8&S: 24 0cm 3 /mi n 
1 0 0 *7K5SS#XS5S : 18 0 cm 3 /min 
1 0 p pm**$^#7>j!f7«I: 10 cm 3 /m 
i n 

RJfcSrtE: 133. 3Pa (1. OTorr) 
tmnt : 3 0 0W 

1 0 Ott^XtfXflSffl : 8 0 cm 3 /min 
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11 

1 0 0%*?>tiZtii&: 1 1 0 cm' /rain 

2 0 0 p vm&%%WJ$7>flZffi& : 16 0 cm 9 
/m 1 n 

RJSBrtBE:13 3. 3Pa (1. OTorr) 
tttt«* : 1 2 0W 

[0 0 2 3] H±©±5fcbT«B*nfcfl»«ffl«T 
»JW»#**«#^1fyU>*- (XP-9, *± 
■Kny^xaW fcB»LTBBffB*fro&. 

BBBjL&n&rt^fc. *^UttB»6ft"f, M 
[0 0 2 4] Jt«Wl 

1 t^«0®«K»^fTo^«hC5, #^n^®««« 

•fcB#*&n&. 

[0 0 2 5] ^6fiW2 

K *>5X 7 S^-TOBfctfXfcyn- 

tt«*r*T* £ tic J: 0, P3ftttA 1 3HM±KBBtt 

1 0 0%i/7>tiXV&&: 1 0 0 cm 9 /mi n 
10 0 &*^#XSSffi : 15 0cm 9 /m i n 519 
1 0 0%7 >*~71lX9ak: 10 0cm 3 /min 
SJtvSSfiff : 133. 3Pa (1. OTorr) 
: 2 3 0W 

&£0. 1 p pm(D$J&?g£LfcS£#X£$AL£ 

©ft, TBOrt»*frT3t»*l±CW|t 0. Sum® 
7 J E;V7rX«fc5/U3>*6&**B)Bft»*b&. 
1 0 0X$/7>tfXflHk: 7 0cm 9 /min 

1 0 0%X^W>^X8SS: 7 0cm 8 /min 49 

2 0 0 ppm**#R^#9>ifX»fl: 14 0 cm 9 
/m i n 

KJfcSSrtBE: 133. 3Pa (1. OTorr) 

tkmmj] : 1 0 0W 

bug* 5 c LTM&zntcMmmm^m&ytmz 
»lt, BftflifcRBcnHMtBtftoft. nznit 
B«awre*?>, T*»«BJisn&#ofc. *fc, 

[0 0 2 6] tt«fl|2 59 



#S 5 F7-1 3 44 3 2 

12 

%&fr±.\z7)v*-vi± oimmM&&<o»& * if to 

Sfc*yUBB»6ntt*t>ft. SdSU « 
[0 0 2 7] SU6013 

sum 1 tMQA i £tt#«flv>, aaws^tom** 

TCI 0fHHjB**ft#l/&. 9l#«^T, 2 5»WiO 
Zmfclstz. ^$nfcfiW©«ffia$Rmax B0. 1 
AHJkl*±tf OB-©) JHMBftJMtLfc. ±13® 

S#2 oH-f %©7t;P7rX5/U3>y;uvr:»>A* 

1 0 0^/5 >#Xiftg: 1 80cm 3 /min 
1 0 0 %&m%Zffim : 18 0cm 9 /min 
5 0 xy;i^>#X853 : 9 0 c m 9 /m i n 
£j&38f*]JBE: 133. 3Pa (1. OTorr) 
: 22 0W 

*<D®. *B«2tH«fcbT» B=4%««B±CB 
HtMlt 6U©J:3fcLTBa3nfcft#«Jfl 

fro ft. *&h&BBB»WT*D, TOBBBJtSIl 

*^uBB»snr, MAtaAe® 

[0 0 2 8] Jttt0J3 

3a##±fc7^§ n*>^a)*fkiBfl:ttABo»a«ff to 

WoftWHt *B«3fcH«fcLTa-S i&tt# 
£K£Lft. Baanfc«?9JWJI^fco^T3«BB 
l t[^«01i«KK^fTofete:5, ftgn&Bftttff 
*&*^UBB»6n&*-3&. fc£U g 
^oTW«B*J:tf«W^Hjl:B©i!BKJ:*A*B 

•ftBM&tifc. 
[0029] mi&m4 

ffl^TafiT2o»BB»safe#b&a» sbtkm* 

*"C1 0#fflj@#»ft#Lft. 9I#«V»T, 8 0t:<DW 

ft»AR6»«L&. #rt2nft&B®8Bfi3Ruax 
B0. 2MmT»ofco 2 £ Affile L 

fco ttiroii^UTBasnfcftffBfflBT^JOBK 
#fc»UT, BBII1 a:BBa>BBKB«fr?fc. 
ti&BBBBBTftD, flMH«tt6hft*t)ft. * 
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4MW7-1 3 44 3 2 



13 

[0 0 3 0] &%m4 
[0 0 3 1] 

** % Apy>, asm j^*«£tf!Rvtt7c*4> 

■ fc*#U ^o^ftfl^^S-tfAaWIC, 

;i/ 5 - * A © Aft Kfctt&IBtf»£ ^tiT^SCtl^ 



24 
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